Abstract: The proportion of older adults is increasing around the world and most wish to live in their home until they die. To achieve this, many will require services in the home to remain living independently. To maintain function (ie, strength, balance, and endurance), physical activity needs to be undertaken on a regular basis, and is essential as a person ages. Unfortunately, as people age there is a tendency to reduce activity levels, which often leads to loss of function and frailty, and the need for home care services. This updated systematic review includes a mix of study methodologies and meta-analysis, and investigated the effectiveness of physical activity/exercise interventions for older adults receiving home care services. Eighteen studies including ten randomized controlled trials meeting the selection criteria were identified. Many of the studies were multi-factorial interventions with the majority reporting aims beyond solely trying to improve the physical function of home care clients. The meta-analysis showed limited evidence for effectiveness of physical activity for older adults receiving home care services. Future exercise/physical activity studies working with home care populations should consider focusing solely on physical improvements, and need to include a process evaluation of the intervention to gain a better understanding of the association between adherence to the exercise program and other factors influencing effectiveness.
Introduction
Populations throughout the world are increasing in age, with greater proportions of older people than previously observed. 1 Most older people have a desire to live in their home until they die 2 and to do this, they need to be able to complete activities of daily living (ADLs) such as showering, dressing, eating, and toileting independently. For some older adults these tasks become increasingly difficult due to health issues, frailty or disability, and they require assistance to continue living in their home. 3 This assistance is often provided by home or community care services and is predominantly funded by the government in high income countries such as Australia, Canada, and a number of European countries. [4] [5] [6] Home care services can be delivered over the short or longer term. 7 Some shortterm reablement services (ie, goal-oriented, person-centered, often aimed at reduced long-term services) include physical activity or exercise programs, whereas the longer term services such as personal care (ie, showering), domestic assistance (ie, cleaning), gardening, transport, and social support usually do not. In order to assist an older person to continue living in their home and complete their ADLs, they need to maintain strength, balance, and endurance. 8, 9 Improving or maintaining strength, balance, and endurance requires a desire to be active, the knowledge of what to do, and the opportunity to be active. 10, 11 The World Health Organization and many individual countries (ie, United States, Canada, Great Britain, Australia) have produced National Physical Activity Guidelines for older adults. [12] [13] [14] [15] They predominantly recommend 30 minutes of moderate intensity endurance physical activity every day such as walking or swimming, in addition to strength and balance training twice a week. [12] [13] [14] [15] The strength and balance components are essential for maintaining independence and completing ADLs. 16 Strength and balance training also leads to many health benefits such as increased strength and bone density, reduction in sarcopenia, frailty, and chronic illness 9, [16] [17] [18] and has the strongest evidence for preventing falls for older adults living in the community. 19 Unfortunately, these exercise modalities are often overlooked when promoting physical activity recommendations to older adults, particularly those receiving home care services. 20 Many older home care clients walk to be active, however few participate in strength and balance programs. 21 It can be difficult for home care clients to leave their home, and typically, shopping and medical appointments are prioritized, particularly when assistance with transport is required. To support older adults receiving home care services to, at a minimum, maintain their strength and balance, and at best, improve it over time, promoting physical activity within the home is required. Organizations delivering home care services have the ideal opportunity to do this, as many home care workers deliver services from once a week to multiple times each week. A previous systematic review 22 evaluated the effectiveness of physical activity (exercise) programs for home care clients, however, at the time only eight articles were identified. The evidence (ie, outcomes and assessments) varied widely and was limited, as such, a meta-analysis could not be undertaken. Therefore, as the focus on older adults receiving home care services continues to increase, it is essential to identify whether further studies have been undertaken. This will help guide home and community care organizations to provide evidence-based care for their older clients and assist policy-makers to understand the benefits of improved physical function for this older population whom they heavily fund (eg, Irish government spends €408 million on home support each year which equates to 17 million visits). 6 This current systematic review looks at the recent evidence and where possible combines the randomized controlled trials (RCTs) (n=2) from the previous systematic review with more recently published studies, to determine the effectiveness of physical activity/exercise programs delivered specifically to older adults receiving home care services.
Material and methods

Eligibility criteria
The review is limited to studies that met the following eligibility criteria:
• population: aged 65 years and older (at least 50% of sample) and receiving home care services during the intervention. Home care services may include (but not limited to) personal care (showering), domestic assistance, transport, shopping or social care. These services are delivered in an older persons home by home or community care organizations (ie, municipalities etc) and can be short-term or long-term ongoing services.
• Intervention: has to have a physical activity or exercise aspect to the intervention.
• Comparison: for RCTs the comparison group will be usual care (ie, which may include a current physical activity or exercise program used) or a non-active control group.
• Outcomes: the physical activity or exercise intervention has to have been assessed using at least one physical performance outcome (ie, mobility, endurance, strength, balance).
• Setting: community-dwelling people only.
Any quantitative study could be included, eg, pilot or feasibility, pre-and post-test, retrospective, controlled trials or RCTs. Only peer-reviewed journal articles in English were included. No unpublished data (ie, reports), books, conference proceedings, theses, or poster abstracts were included. Exclusion criteria were: those living in residential care, and samples with >50% with a diagnosis of dementia or neurodegenerative disorder because they often require greater supervision and/or carer input to complete the physical activity/exercise intervention and therefore may not be representative of a typical home care service.
Information sources
Five databases were searched between October 2012 and August 2018: Medline (Proquest); CINAHL; PubMed; PsycInfo; and SportDiscus. The previous systematic review search included articles between January 1982 to September 2012. Reference lists from these papers were also scanned.
Search strategy
The search included the same mix of keywords as used in the previous systematic review. However, this updated review also included "reablement" as a search term. An example of the search strategy is presented in Table 1 .
Study selection
Study selection was conducted in three stages. Stage one was the initial screening of the titles and scanning the abstracts against the eligibility criteria to identify potential articles (completed by KF). Stage two included screening the full articles by two authors (EB and KF) to identify whether they met the eligibility criteria. In stage three, disagreements were resolved through discussion between EB and KF to achieve consensus, after referring to the eligibility criteria and protocol. The PRISMA checklist was used to ensure the results were reported systematically. 23 
Data collection process
Each study in the review was evaluated using a standardized extraction form, which included study design; purpose; intervention; study characteristics including sample size, sex proportion, participant age, intervention type; and length of follow-up (Tables 2 and 3 ).
Study quality
Study quality for the RCTs was assessed by two independent researchers (KF and RG) using the Cochrane's Risk of Bias Tool. 24 Categories assessed by the tool include sequence generation, allocation concealment, blinding of participants, blinding of outcome assessment, incomplete outcome data, selective outcome reporting, and other sources of bias. 24 RCT studies were assessed as having "low", "medium" or "high" risk of bias. Discussions were undertaken between the reviewers and where required, a third researcher (EB), to form consensus. Study quality was reviewed by two researchers (KF, EB) for all other included papers, using the National Institute for Health and Care Excellence (NICE) guidelines appraisal checklist. 25 The internal and external validity of the included papers were assessed by addressing key aspects of study design such as participant characteristics, allocation and intervention details, outcomes assessed, and methods of analyses. 25 Each study was awarded an overall study quality grading (ie, ++ all or most of the checklist criteria have been satisfied, where they have not, it was deemed unlikely to alter the conclusions; + some of the checklist criteria have been satisfied, where they have not, it is unlikely these will alter the conclusions; and -few or no checklist criteria have been satisfied and are likely or very likely to alter the conclusions).
25
Data analysis
Physical performance outcome measures from the RCTs included in this current review and the previous review 22 were collated to determine whether there were two or more studies that utilized the same outcome measures. 26 For those studies that did, a meta-analysis was undertaken. Authors were contacted if data were not available within the published article. Four performance outcomes were utilized in the meta-analyses and all were measured using continuous data: Timed Up and Go (TUG), sit-tostand five times, grip strength, and walking speed. The mean difference (MD) and 95% CIs were calculated. Review Manager (RevMan) version 5.3 was used to conduct the analyses and generate forest plots with a random 
Intervention
Burton et al, 28, 29 LiFE and structured exercise program were delivered by care managers as part of a restorative home care service. Clients were visited every 10-14 days by their care manager (average 3 visits) to offer support, encouragement and to progress exercises. Exercise was just one aspect of their service that was discussed during these visits LiFE intervention =7 balance and 6 lower limb strength exercises incorporated into everyday activities. Exercises were explained by care manager and a descriptive manual was given to clients. Control group: structured exercises =3x per day 5 repetitions of 6 strength and 2 balance exercises (15-20 minutes). Exercises were provided on a sheet illustrating exercises.
Danilovich et al, 30, 31 HCAs attended a half-day SFL training session. HCAs completed SFL with their clients 2x per week for the first 2 weeks of the program with clients completing a third session independently. After the initial 2-week period, HCAs provided their clients motivation at each usual care visit (2-3x per week) to perform SFL 3 times a week for an additional 10 weeks.
12 weeks SFL; 35-minute DVD that includes a warm up, 11 upper and lower extremity exercises using therabands for resistance, and a cool down.
King et al, 32 Paid caregivers undertook 2 training programs based on a restorative care philosophy designed to optimize independence in older people, taking approximately 5 and 18 weeks. Coordinator (experienced registered nurse) undertook an initial in-depth assessment with the participant using TARGET, leading to a support plan for paid caregivers to implement at visits with participants, ranging from daily to fortnightly. Coordinators provided enhanced supervision for paid caregivers by undertaking compulsory 2-hour fortnightly meetings and also provided follow-up consultations with participant (phone call or visit) every 3 months, and a full re-assessment at 12 months
Repetitive ADL exercises designed to optimize independence and to further support participant in reaching their goals
Parsons et al, 33 Intervention group completed a goal facilitation tool (TARGET) with a needs assessor to determine their needs and to establish the aims for the episode of care. Services were structured according to the principles of restorative home care (independence focused with individually tailored activity programs). HCAs then completed tasks outlined in the support plan for each individual. Home care services included domestic tasks, personal care, shopping, and individualized activities (walking or exercise programs/other activities aimed at improving functional ability). In the intervention group 61.7% (n=66) of the support plans described such individualized activities as opposed to 15% (n=14) in the usual care group.
Renehan et al, 36 Participants were approached 1-2 weeks after discharge, intervention included a medication review, falls prevention education, and home-based exercise individually prescribed and modified according to pre-existing frailty by exercise physiologist (visits at weeks 1, 2, 4, and 8 for exercise progression), participants were provided diagrams of exercises and instruction on exercise safety. Participant's primary nurse who regularly visited for other matters provided encouragement.
Three to five times per week 20-30 minutes graduated lower limb strengthening and balance exercises (Otago Exercise Programme)
Saeterbakken et al, 37 A professional training instructor was present at every training session to make sure of the correct technique, intensity, and numbers of sets.
Supervised progressive strength training programme 60 minutes 2x week for 10 weeks, 10-12 repetitions 2-3 sets squats, box lifts, seated row, chest press, and biceps curl.
(Continued) Patients placed in the progressive multicomponent intervention group were referred to home health agency and were seen by a single physical therapist who was trained to provide the progressive intervention. Two to three physical therapy visits per week for 30 days.
Progressive multicomponent physical therapy intervention consisted of ADL training (bathroom transfers, bed mobility, and car transfers), evidence-based mobility training (indoor walking, gait training on flat ground and stairs, and outdoor walking transitioning to an independent daily walking program) and progressive strength training (3 sets 8 repetitions max supine leg press, standing hip extension, body-weight resisted plantar flexion, seated press and seated row using the Shuttle Mini Press). Participants were given a home exercise program to continue basic exercises after discharge.
Tuntland et al, 35 Occupational and physical therapists used COPM to identify activity limitations perceived as important by the participant and developed a rehabilitation plan with a maximum rehabilitation period of 3 months. Therapists supervised HCA whose focus was on stimulating the participants to perform the daily activities themselves, rather than letting others do it for them, physiotherapist and/or occupational therapist visited participants for a minimum of 1 hour each week. All HCAs attained training before the intervention was implemented. Therapists had weekly informal lunch meetings with
HCAs in order to ensure good communication and follow-up of individual participants
Individualized reablement program including training in daily activities (dressing, food preparation, vacuuming, bus transport), adaptations to the environment or the activity to simplify activity performance, and exercise programs such as indoor or outdoor walking with or without walking aids, climbing stairs, transferring, and performing exercises to improve strength, balance or fine motor skills. The exercises were incorporated into daily routines and participants were given a manual explaining each of the exercises and encouraged to train on their own effects model applied and using the inverse variance DerSimonian and Laird method. 27 Heterogeneity was assessed using the I 2 statistic and by visual inspection of the forest plots. Statistical significance was set at p<0.05 for all analyses.
Results
Study selection
Eight thousand seven hundred and fifty eight papers were found in the five databases. After removing duplicates from each database and then across databases, 1,679 articles remained. Articles were screened by title and 1,266 were excluded. Reasons for exclusion are presented in Figure 1 the study flow chart. Article abstracts were then read and a further 288 excluded, leaving 125 articles to be screened by full text. One hundred and seven studies were excluded and 18 studies were accepted to be included in the review.
Study characteristics
The 18 studies in the review included ten RCTs; 28-37 six single group pre-and post-test studies; [38] [39] [40] [41] [42] [43] one feasibility study; 44 and one retrospective study. 45 There were 1,118 participants across the 18 studies, ranging from eight in a pilot study 39 to 228 in the retrospective study. 45 The average age of all participants was 80. 
Interventions RCTs
The average age of the 656 participants in the ten RCTs was 80.4 (±3.7) years, ranging from 74.5-85.4 years and included an average of 69.6% females. A number of different interventions were trialed. However, the majority focused on strength and balance training. Table 2 presents a summary of the included RCT studies and 28 many of the exercises were incorporated into ADLs. In a further study by Saeterbakken et al, 37 they conducted a 10-week fullysupervised strength training intervention which was delivered twice a week to participants.
Other studies
The other eight studies that were not RCTs included 462 participants, with an average age of 80.5 (±3.0) ranging from 76.8-83.8 years and included an average of 74.8% females. Table 4 presents a summary of the included studies that are not RCTs and Table 5 the interventions implemented. Bamgbase and Dearmon 38 reported delivering a 6-month individualized home exercise program with no other detail, and the main aim was preventing falls by using a multi-factorial intervention. Burton et al 39 conducted a feasibility study utilizing the LiFE program (previously described) to determine whether this intervention type could be delivered more broadly within a restorative care service. In a more recent study, Burton et al 44 conducted a feasibility study that explored whether community care support workers who are nonallied health trained could deliver the LiFE exercise program to community care clients. It was determined that there were no adverse events and it was possible for this population to deliver this falls prevention exercise program. 44 The home care clients in Gallagher et al's study 45 received an individualized home exercise program which was designed to address clients' identified impairments and falls hazards in the home. This study found that the Missouri Alliance for Home Care tool (MAHC-10) and interdisciplinary program was effective in identifying and managing those who had fallen in their home.
45
The 6-month intervention delivered by Kwok and Tong 40 was a multicomponent exercise program, consisting of flexibility, strength, balance, and aerobic exercises, either delivered by a physiotherapist in a center or by a care worker in the home. The physiotherapy-led center-based intervention was found to improve physical function, quality of life, and fall incidence, whereas the home-based care worker led program had no effect on physical function and self-rated health. 40 Muramatsu et al 41 conducted a motivational enhancement and three chair-bound movements program delivered Staff providing nursing care to patients of the privately owned home health care agency were educated on the fall prevention program MAHC-10 fall risk assessment tool, medication review process and management plan, home safety assessment, patient-and family-specific education, individualized home-based exercise regimen
Burton et al, 39 LiFE program was delivered by care managers as part of a restorative home care service. Care managers explained to the client the different exercises and how these exercises could be incorporated into their daily routines, manual also provided. Clients were visited every 10-14 days by their care manager (average 3 visits) to monitor how well the client was performing the first exercises agreed to and to encourage the client to start doing others. Exercise was just one aspect of their service that was discussed during these visits 7 balance and 6 lower limb strength exercises incorporated into everyday activities
Burton et al, 44 Staff completed a 4-hour training session on delivering the LiFE exercise program. Each staff member received 3 client folders, a staff folder and a LiFE trainer's manual. Community care workers followed-up with their clients either during their usual services or on a fortnightly basis 7 balance and 6 strength exercises to complete whilst undertaking usual daily activities
Gallagher et al, 45 Staff was trained in assessing risk factors and in fall prevention measures. The training sessions took place over a 6-hour period and were followed-up by performance-based competencies and case studies. Patients were evaluated with MAHC-10, scores ≥4 of 10 (indication of high risk for falls) started on the Balanced Approach rehabilitation program. The CHC falls screening and Balanced Approach rehabilitation program was designed to reduce the risk of falls in a home care population using an interdisciplinary approach
Treatment from physical and occupational therapists aims to improve gait, balance, balance confidence and reduce fall risk through individualized home exercise program designed to address impairments and home safety/mobility adaptations.
The home program is in place for as long as the patient demonstrates a benefit or until safety/independence is achieved (average 8 visits, 45-60 minutes each)
Henwood et al, 43 HCAs attended a 1-day workshop and received a printed manual containing detailed instructions for each exercise, information on healthy lifestyle behaviors, and an overview of common barriers and enablers to exercise participation. HCAs visited clients weekly or fortnightly for 60-90 minutes with at least 10 minutes assisting and monitoring client participation in the exercise program 5 strength exercises (chair stand, seated leg extension, standing calf raise, wall push-ups, theraband seated rows, progressing to 3 sets of 12 repetitions), 3 balance exercises (single leg stand for up to 20 seconds on each side, tight rope walk of 10 steps forward and back, 10 repetitions side to side step). Clients were encouraged to exercise on most, preferably all days Kwok et al, 40 Participants chose to receive exercise training at either a day training center under supervision of a physiotherapist (groups of 6-10 participants) or individually at home assisted by a care worker. Physiotherapists provided training to all care workers and monitored their performance every 2-3 months through on-site supervision to ensure quality of the training program at home 6 month flexibility, strength, balance, and aerobic exercise program with pain management, 1-2 sessions per week lasting approximately 60 minutes (Continued) by home care aides for their clients over a 4-month intervention. Results showed a significant improvement in physical fitness, self-rated health, pain interference, Short Physical Performance Battery (SPPB) total score, SPPB balance tests, and fear of falling. 41 Park and Chodzko-Zajko 42 also conducted a 4-month intervention called "Healthy moves for aging well" which incorporated a physical activity intervention with a lifestyle behavior change counseling method called Brief Negotiation. The activity portion of the intervention was the same as that used by Muramatsu et al. 41 Arm curl was the only functional ability outcome that reported improvement between pre-and post-testing (p=0.021). 42 Henwood et al's 43 Active@Home 18-week program included weight bearing and balance exercises and was tailored to the level of the participant. The exercise program was delivered by home care support workers, with at least 10 minutes of their service time spent monitoring the exercises. 43 Significant improvement was found for functional capacity as measured by the SPPB and a 19% reduction in participants classified as frail. 43 
Outcome measures RCTs
There was a variety of outcome measures utilized by the included studies. study were included to provide similarity with the other studies included which assessed the post-intervention period. Four of the RCTs 28, 33, 37, 48 used the sit-to-stand five times test and these data have been included in a metaanalysis. Two RCTs 33,34 utilized SPPB but unfortunately, after many emails, the authors were unable to obtain the data required for the Stevens-Lapsley et al 34 study. Therefore, no meta-analysis could be conducted. The grip strength test 30, 35 and gait speed/walking tests were used in two RCTs each respectively. 30, 34 The data from the StevensLapsley et al 34 study were not available, however, Tinetti et al's study which was included in the previous systematic review, measured walking speeds and was included in the meta-analysis.
Other studies
The SPPB test was used in two of the non-RCT studies 38, 43 and five of these studies also collected data on 
Dropout and adherence to exercise interventions
Participant withdrawal rates ranged from 3.9%- 33 23.3%, 37 with an average dropout rate of 13.5% (±7.0). Adherence rates were reported in seven of the studies. 28, 29, 37, 38, 41, 43, 44 Bamgbade and Dearmon 38 stated 17% (n=5) of their participants performed the exercises as instructed over the 2 months. In Burton et al's 28, 29 RCT studies, the intervention group reported completing the activities 4.9 times/week during the intervention period (8 weeks) and 4.1 times/ week across the 6-month study, and the control group 4.4 times/week during the intervention (8 weeks) and 3.7 times/ week across the 6 months. In the 8-week study, adherence to exercise interventions delivered by community care support workers was reported at 4.9 (±2.2) times per week. 44 Henwood et al 43 reported adherence of 5.1 (±0.6) sessions per week across the 18-week intervention and Saeterbakken et al 37 noted 84% adherence in the 10-week intervention.
Muramatsu et al 41 reported half of their participants had completed 5-7 days training each week at the end of the intervention (4 months), 32% (n=16) 2-7 days/week at the end, 16% "low" ("low" not described) and 2% did not do any of the exercises.
Quality of the studies
In general, the quality of the ten RCT studies was rated "medium" to "high", suggesting low risk of bias. Assessment details for potential bias in each study is presented in Table 6 . The two Burton et al 28, 29 studies
and Saeterbakkan et al's study 37 did not blind their participants, assessors or those delivering the intervention (ie, care managers) and were therefore deemed to be high risk for blinding. Allocation concealment was unclear for five of the studies and some were deemed not free of bias by the reviewers due to uneven or small sample size groups. Sequence generation and incomplete outcome data appeared to be well described and were at low risk of bias for the majority of studies. Similar to the RCTs, the quality of the eight other studies was between ++ and + on the assessments, where it was deemed that most had satisfied the criteria for internal and external validity. It must be noted however, that all but one study did not have a comparison group, which meant a number of criteria were consequently not reported. Table 7 presents the assessment of quality for the non-RCT studies included in the review.
Effectiveness of intervention programs
Results from seven of the RCTs were included in the metaanalyses. 28, 30, 32, 33, 35, 37, 48, 49 Two authors responded to data requests 30, 35 and their data have been included in the metaanalysis, one other author responded but did not provide their data. 
). Sitto-stand five times was also analyzed in subgroups because there appeared to be two samples that had better function 28, 48 and two poorer function. 33, 37 The difference between those with better function and those with poorer function was significant (χ 2 =4.05, df=1 (p=0.04), I 2 =75.3%). However, heterogeneity was high and there was no significant improvement overall between the intervention and control groups for sit-tostand five times across the four studies. Walking speed was the only test which reported an overall significant (MD: 0.02, p<0.001) difference. In this case, it favored the usual care (ie, control) group in Tinetti et al's 49 study. TUG, sit-to-stand five times, and grip strength showed no statistically significant difference between the groups for these tests.
Discussion
This systematic review identified a further 18 studies, since the previous systematic review was published, 22 which examined the effectiveness of physical activity/exercise interventions for older adults receiving home care services. Previously there were no studies included from Australia, however, in the last 6 years, six studies have been conducted, providing evidence for Australian home care agencies and national and state governments who fund these services. Disappointingly, we found no published studies from a number of large countries who provide home care services to older adults such as the United Kingdom, European countries (ie, the Netherlands, Ireland, Germany), and Scandinavia (other than Norway), and no studies from low to middle income countries. Lack of consistency in methodology and measures has limited the potential to conduct meaningful meta-analyses in this area. Of the four outcomes that were analyzed by metaanalysis, only walking speed changed significantly between the intervention and control groups. On this occasion, the control group demonstrated faster walking speeds than the intervention group. This was predominantly due to Tinetti et al's 49 study, which reported a faster walking speed (m/s) for the usual care group at 6 months than the intervention group. However, walking speeds were found to be the same for each group at 12 months, which was 6 months postintervention. 49 Tinetti et al 49 did note that the intervention group was significantly more likely to be using a walking stick than the control group at the end of the 6-month intervention. The intervention group also had more visits from home health aides, which perhaps meant they did not do as much physically in their daily activities. 49 This may have contributed to the intervention group improving at a slower rate than the usual care group that received fewer visits from their aides and needed to do more of their own chores such as cleaning and cooking. 49 The other three measures tested in the meta-analysis (TUG, sit-to-stand five times, and grip strength), showed no significant difference between the groups overall. For the TUG meta-analysis only three studies were included, two with small sample sizes (ie, under 100) and one with a total sample size of 157; heterogeneity was high and there was little difference between the intervention and control groups at post-testing, except for Burton et al, 28 whose study appeared to have greater emphasis on the exercise intervention. Similar results were found for the sit-to-stand five times test where Burton et al 28 and Vestergard et al 48 both reported significant improvements, compared to the other two studies, 33, 37 and showed a significant difference in the subgroup meta-analysis. Parson et al 33 also had a considerably larger sample than the other three studies, which meant greater weighting of their results within the overall metaanalysis, similar to the TUG. This also occurred for walking speed where Tinetti et al 49 reported the control group experiencing significant improvements compared to the intervention group, and their total sample size was 280 compared to Danilovich et al, 30 with 32 participants. It must be noted however, that individual RCTs reported significant improvement and six of the eight non-RCT studies also reported significant improvements in physical function tests between pre-and post-testing. [39] [40] [41] [42] [43] 45 This gives a positive indication of an effect and indicates that additional, high quality RCTs with larger samples sizes are required to determine the true effect of the interventions. Five of the eight RCT studies 30, 32, 33, 35, 48 did not report on adherence to the exercise program section of their intervention. Previous research of older adults receiving home care services has reported this population often does not enjoy structured exercise. 50 They also reported feeling too old to exercise or being in too much pain as the major reasons for not wanting to be active or exercise. 21, 50 The research is well established for exercise/physical activity improving function and disability, 9 ,16 yet a vulnerable group, such as those receiving home care services, may not understand its importance and may not have participated in the exercises as often as recommended. Future research looking at physical activity/exercise with this population should report adherence in order to determine whether the intervention needs improving (ie, increased loads) or whether adherence was inadequate. It is also recommended that where possible, RCTs include a comprehensive process evaluation to improve understanding of factors influencing outcomes positively or negatively, particularly for exercise interventions. Also of note, was that only four of the studies 37, 40, 42, 43 appeared to be specifically about delivering an exercise intervention. The other 14 studies included other intervention strategies as well as exercise, such as education, home safety assessments, medication reviews, and home help. Including a number of strategies within an intervention may mean the focus on exercise or physical activity is reduced and therefore the clients' functional ability, strength, balance or mobility does not improve as much as anticipated. It may therefore be more beneficial to ensure older people receiving home care services are not being recommended too many interventions at one time. Having an emphasis on selecting one or a small number of targeted interventions initially (with one of these being exercise), and doing this using a collaborative, personcentered approach with the older person may show more positive outcomes. 51 The interventions were also delivered by people with a variety of levels of formal training, ranging from allied health staff (ie, physiotherapists, occupational therapists, and registered nurses) delivering the whole intervention, health professionals mentoring non-health professionals, and those without formal tertiary qualifications, such as home care workers or aides assessing and delivering participants independently. Health professionals delivering physical activity interventions has substantial cost implications compared to non-health trained professionals, which may be a reason why some studies have more recently attempted to train and utilize home care staff instead. Further RCTs are required to show whether nonallied health trained home care staff can effectively deliver physical activity interventions to improve physical function for their clients. This also raises the need for economic evaluations to be undertaken with these types of programs that have been shown to be effective, because it may also mean a reduction in the costs of home care. If this occurred it may be viewed as an investment rather than a cost to society.
Strengths and limitations
The strength of the review is that a systematic methodology was implemented to identify studies relevant to the area, that the quality of the RCTs within the review was assessed, and several meta-analyses were able to be conducted in this updated review. There are however some limitations. Although a number of large databases were searched, there is always the possibility that relevant papers may not have been included. Because the search only included peer-reviewed publications, there is always the chance that publication bias may have occurred because of unpublished and grey literature, or organizational reports being excluded. Language bias may also have resulted because only studies published in English were accepted.
Conclusion
This systematic review updated the evidence on the effectiveness of physical activity programs for older people receiving home care services. Although limited research is available, as evident from this review, there is absolutely none from the low middle income country context where nearly 70% of the world's old reside. Many of the studies reported significant improvements for the intervention group, particularly the single-group pre-, post-test studies. However, there is little evidence within the meta-analyses that current exercise trials are effective and none of the included studies conducted an economic evaluation, which should be considered in future studies. Greater emphasis is needed on delivering exercise as a single intervention rather than as part of a multi-factorial intervention for this population. Conducting a comprehensive process evaluation that includes adherence to the exercise intervention and how it is associated with its effectiveness is essential and recommended for future studies.
